The aims of this study were investigated the effects of crossing between Saso cocks (S) with each of Alexandria (A) and Fayoumi (F) hens on body weight at different ages and some egg production traits for two crossing generations. Data of 954 chicks were produced during 2 generations of different crossing S×A, S×F, SA×SA, SF×SF, SA×SF and their reciprocal crossing SF×SA. These data were presented different genotype groups of males and females for base and two crossing generation. The main results are summarized as follows:
INTRODUCTION
Crossing is a method that can improve growth performance in poultry, which have a main purpose that produce superior crosses for growth traits which are influenced by various genetic and nongenetic factors. Growth can be regarded as a direct fitness trait that increases meat productive efficiency and thereby decreases production costs.
Several investigators confirmed the superiority of crossbreed over the pure breeds in body weight at different ages and Rhode Island Red (R), no significant effects were found among the three crosses of Saso with R, M and G or their reciprocals on BW at 8 weeks of age. And no significant differences were found between the pure strains and their crosses or the reciprocal, while the crossbreeding improved growth rate especially during early interval of age (4-6 weeks).
Zaky (2005) crossed Fayoumi (F) and Rhode Island Red (RIR) and showed that body weights at hatch averaged 35.9 , 47 , 42.7 and 37.5 gm. for Fayoumi, Rhode Island Red, F x RIR and RIR x F , respectively , F x RIR crosses were heavier than RIR x F at hatch.
Aly et al., (2005) found that the average of body weight for crossbred was significantly higher than Sinai when it was cross with Hubbard. However, Hubbard was significantly superior and higher than that of Sinai or crossbred for body weight at different ages. Furthermore, the crossbred gave intermediate body weight as compared to purebred parents.
On the other hand, Bothaina and El-Full (2014) crossed between Rhode Island Red (RIR) as standard foreign breed and Gimmizah (Gim) as a developed strain. They found that RIR x Gim had the worst average daily gain from 4 to 8 weeks (11.83%), from 8 to 12 weeks (12.86%), from day old to 8 weeks (9.84%) and from day old to 12 weeks of age (10.58%) than its parents and its reciprocal.
Roshdy et.al., (2007) showed that the highest estimates of heterosis for body weight and body weight gain were 29 and 20% for 10 and 12 weeks of age, respectively and lowest estimates of heterosis for 0 and 2weeks were -13% and -12%. This indicated that using Hubbard as a sire gave high heterosis percentage for body weight at 12 weeks of age.
Also, Iraqi et al. (2013) showed that the percentage of direct heterosis was 17.87% for this trait. The Sasso X Italian crossbred had positive significant effects of H% were 5.33 and 5.75% for male and female body weight at 12weeks of ages respectively.
The aims of this study were investigated the effect of crossing between Sasso cocks with each of Alexandria and Fayoumi hens on body weight and some egg production traits for two crossing generation.
MATERIALS AND METHODS
The present experiment was conducted at the Poultry Research Center, Poultry Production Department, Faculty of Agriculture, Alexandria University, during 2012 to 2014, for two crossing generations on the basic flocks (Saso commercial cocks, Alexandria hens and Fayoumi hens).
The mating plan:
Data of 985 chicks were produced during 2 generations of crossing between three strains (Saso, Alexandria and Fayoumi) and the two line crosses. A number of 16 Saso cocks and 32 hens (16 of Alexandia and 16 of Fayoumi) used to produce progeny at first generation.
Two hens (Alexandria and Fayoumi) were randomly assigned to each Saso cock in the breeding pen to produce the F1 and then take one of hens assigned to each Saso cocks from the F1 to produce the F2. All experimental parents and hatching eggs received the same managerial treatments for all lines. All trap nested eggs produced from each breeding pen individually recorded according to genetic group and collected daily for 7 days; eight weekly hatches were taken in each generation.
At hatching, the chicks were pedigreed by wing-banded, weighted brooded in floor brooders at a starting temperature of 32°C for the first week after hatching, and then decreased 2-3°C each week thereafter. At eight weeks of age, the chicks were sexed, weighted and moved to the rearing houses. Also at twelve weeks of age the chicks were weighted.
Feed and water were ad libitum for all experimental chickens, the formations of rations used throughout the experimental at the different ages are recommended in NRC (1994) . No significant changes have been made in feed and management for different genetic groups.
Studied traits:
The following traits were studied for each mating in the two generations. (i= l, 2,3,4,5,6,7,8 and 9) , Gj: is the fixed effect of the j th generation (j= 0, l and 2), Sl: is the fixed effect of sex, eijkl : is the residual Model 2: The data of egg production traits (using complete record) of females were analyzed using the following model: 
Where F1 = the first cross and P1 or P2 is a parent in the crosses.
RESULTS AND DISCUSSION

Effect of crossing on body weight at different ages:
Least-squares means of body weight at hatch (BW0) for males and females in the different genotypes for base and two generations are presented in Table (1) . The mean values of BW0 were 43.71, 30.75, 33.06, 34.62, 35.96, 42.31, 44.44, 42 .09 and 42.11 gm. for Saso(S), Fayoumi (F) and Alexandria (A) strains and their crosses SxF, SxA, SFxSF, SAxSA, SFxSA and SAxSF , respectively. Results showed that the SA x SA cross produce the heaviest chick (44.44 gm.) with significant differences.
However the Fayoumi purebreds produce the lightest chick (30.75 gm.). These results indicated that, the mating of crossing SA x SA was obtained the best value of this trait comparing with other mating.
These results were agree with Aly and Abou-El-Ella (2005); Aly et al., (2005) and El-Ngomy (2011), who found that the crossbred was superior to the purebreds.
Results in Table ( Least-squares means of body weight at eight (BW8) and twelve (BW12) weeks for males and females in the different genotypes for three generations are presented in Table ( 2). The mean values of BW8 were 2058.4, 431.4, 427.71, 904.37, 959.29, 766.45, 771.28, 753.43 and 777. 14 for the strains (Saso, Fayoumi and Alexandria) and crossbred (SF, SA, SFxSF, SAxSA, SFxSA and SAxSF), respectively.
These results indicated that the crossbred SA was the heaviest body weight at eight weeks than the native purebred (Fayoumi and Alexandria) and the other crosses with significant differences. These results were agree with Afifi et al. Among the base and two generations, the results in Table ( 2) show that, the first generation superior for the BW8 to both of the base and second generations (120.7% vs.100 and 99.4%, respectively). Means of body weight at twelve weeks (BW12) for males and females in the different genotypes for three generations. The genotype group means, generation, and sex showed generally significant effects at studied age. The heaviest BW12 was observed in the commercial hybrid Saso followed by SA crossbred (3478.83 and 1574.87 gm., respectively), while the lightest BW12 was in Fayoumi strain (625.42 gm.). Similar results were obtained by Nawar et al. (2003) and Amin (2015) who reported that Saso chickens were significantly heavier than other strains.
The same trend found among the three generations in BW12 as BW4 and BW8. It could be noticed that, the first generation was the highest value than the base and second generation with different significant.
The overall mean values of BW12 were 2116.76 and 907.07 gm. for males and females, respectively with significant difference between them.
Concerning the sex effect, males had significantly heavier body weight than those of females in all genotype groups at different ages under consideration. Moreover, the distance between sexes was in ascending order along generations. These results are in agreement with those of El-Khaiat (2008) and Amin (2015) who found that males were heavier than females at all grower ages .
In general there were highly significant differences (P ≤ 0.001) between genotypes, generations and sex for body at different ages during the experiment as shown in Tables (1, 2 ).
Effect of crossing on some egg production traits:
Age at sexual maturity (ASM)
The mean values for ASM were ranged from 140.76 to 172.82 days of the different genotype groups Table ( 3). The results showed that Fayoumi strain was the latest ASM (172.82 days), while the SF x SF crosses was the earliest ASM (140.76 days) with significant differences. However, the second generation was the earliest ASM than the other generations with significant differences (P ≤ 0.001). These results in agreement with finding by El-Soudany et al., (2003) and Iraqi (2008) who reported that the crossbreeds had age at sexual maturity earlier than purebreds.
Body weight at sexual maturity (BWSM)
The mean values of BWSM were 1445. 22, 1449.29, 2236.37, 2333.56, 1868.93, 1834.69, 1779 .2 and 1793.91 gm. for the strains (Fayoumi and Alexandria) and crossbred (SF, SA, SFxSF, SAxSA, SFxSA and SAxSF), respectively (Table  3) . Results showed that the SA crosses produce the heaviest BWSM (2333.56 gm.) with significant different. However the Fayoumi and Alexandria purebreds produce the lightest BWSM (1445.22 and 1449.29 gm. respectively) with no significant difference between them.
These results were agree with Iraqi (2008), and El-Dlebshany et al.,(2013) who found that the body weight at sexual maturity of crossbred was superiority than its of purebred.
Among generation the BWSM in first generation was the heaviest (2291.59 gm.) than the base and second generations (1447.76 and 1829.24 gm., respectively) with significant differences among them.
Egg number during the first90 days of laying (EN90)
Least-squares means of egg number during the first 90 days (EN90) of laying in the different genotypes for base and two generations are presented in Table (4) . Values of EN90 were 41.92, 47.33, 59.79, 57.44, 54.14, 54.31, 53.33 and 53.26 eggs for different genotype groups (Fayoumi, Alexandria, SF, SA, SFxSF, SAxSA, SFxSA and SAxSF, respectively). The results showed that the SF was the highest EN90 followed by SA crossbred while; the strains (Fayoumi and Alexandria) were the lowest EN90. The same trend of means for EN90 was around the mean range found by Iraqi (2008). These results may be due to that, birds having higher BWSM produced more eggs than those having relatively lower body weight (Mitra et al. 1976) .
The mean values of the EN90 were 45.33, 58.53 and 53.84 eggs for G0, G1 and G2, respectively. These results showed that the first generation was the highest egg number during the first 90 days and the base generation was the lowest with significant differences.
In general the results showed that the crossbreeding increased rate of laying in agreement with those Nawar and Bahie El-Deen (2000), Iraqi (2008) and Amin (2008).
Egg weight during the first90 days of laying (EW90):
The mean values for EW90 were ranged from 36.80 to 46.30 gm. of the different genotype groups for base and two generations ( Table 4) . These results showed that SF x SF crossing was the highest EW90 (46.3gm.), while the Fayoumi strains was the lowest EW90 (36.8 gm.) with significant differences. Moreover, the second generation was the highest EW90 by 7.56 and 1.24 gm. than the base and first generation, respectively, with significant differences (P ≤ 0.001). Estimates of heterosis, calculated by percent, for crossing between males of Sasso and females of Fayoumi for growth traits in the 1st generation were shown in Table ( 5). The estimates of heterosis (H%) for a cross (♂S X ♀F) were -7.01, -35.62, -27.35and -27.20 for BW0, BW4 , BW8 and BW12 respectively.
Although there were negative estimates of heterosis for body weight at different ages which indicate that means of parent (Sasso and Fayoumi) were best in body weight than the cross , but in fact the cross SF was superior than Fayoumi (native breed) by 12.6, 85.9, 109.6 and 128.9% for BW0, BW4 , BW8 and BW12 respectively.
Estimates of heterosis, calculated by percent, for crossing between males of Sasso and females of Alexandria for body weight at different ages in the 1 st generation were shown in Table (6). The estimates of heterosis (H%) for a cross (♂S X ♀A) were -6.32 , -34.61, -29.78 and -24.19 for BW0, BW4 , BW8 and BW12 respectively.
Although estimate of heterosis results were negative for body weight at different ages which indicate that means of parent (Saso and Alexandria) were best in body weight than the cross , but in fact the cross SA was superior than Alexandria (local improving strain) by 8.8, 87.8, 104.1 and 133.0% for BW0, BW4, BW8 and BW12 respectively. Heterosis results were same trend for each of crossing between Saso males with Fayoumi females and Saso males with Alexandria females for body weight at different ages. These heterosis of body weight at different ages were negative values may be due to additive effect which play an important role than non-additive genetic effect. Also, the superior of Saso males were hybrid chickens.
The improvements of the crosses (SF and SA) were noticed in body weight at different ages when comparing with the local Egyptian strain. More after, the improvement percent of a cross SF was better than it was of a cross SA relative to Fayoumi (native breed) and Alexandria (improvement strain), respectively.
Estimates of Heterosis for the second generation:
Estimates of heterosis, calculated by percent, for crossing between SF males and SA females for growth and egg production traits of the 2 nd generation were shown in Table (7). The corresponding values of the reciprocal crossing which results of SA males and SF females mating were shown in Table (8) .
The estimates of heterosis (H%) for a cross (♂SF X ♀SA) were 19.61, -11.36, -18.10 and -19.43% for BW0, BW4 , BW8 and BW12 , respectively. The corresponding values for a reciprocal cross (♂SA X ♀SF) were 19.02, 17.14, -18.30 and -19.83%.
The estimates of heterosis (H%) for egg production traits of a cross (♂SF X ♀SA) were -2.28, -22.36 , -8.88 and 1.99% for ASM, BWSM, EN90 and EW90, respectively. The corresponding values for a reciprocal cross (♂SA X ♀SF) were -2.36, -21.72, -9.00 and 2.19%.
The estimates of heterosis (H%) for a cross (♂SA X ♀SF) and a reciprocal cross (♂SF X ♀SA) were approximately same values for body weight at different ages and egg production traits.
Negative estimates in a second crossing generation for most of studied traits were indicated that the secondcrosses SF and SA were more better than the third-crosses which produced of (♂SA X ♀SF) and their reciprocal (♂SF X ♀SA).
CONCLUSION
Crossing between Saso cocks (S) with each of Alexandria (A) and Fayoumi (F) hens were improving body weight at different ages and some egg production traits.
The second-crosses SF and SA were better in the most of studied traits than the third-crosses which produced of crossing (♂SA X ♀SF) and their reciprocal crossing (♂SF X ♀SA). 
